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The world is estimated to still be 
home to 7,000 human languages. 
While some have recently gone 
extinct and many more are under 
pressure, researchers are increasingly 
keen to preserve this remarkable 
and unique aspect of human cultural 
history and explore how they have 
evolved.
Analyses of the sounds and 
meanings of the words in different 
languages have led researchers to 
create ‘evolutionary trees’ of families 
of languages that are thought to 
shed light on language evolution over 
the past 6,000 to 10,000 years. But 
with evidence of written language 
going back around 5,000 years, it is 
considered that our spoken languages 
go back many thousands of years 
before then.
So some researchers have wondered 
whether other structural features of 
language, such as particular elements of 
grammar, or sounds within words may 
be more conservative and shed light on 
the earlier evolution of languages.
A new report by S.J. Greenhill at the 
University of Auckland and colleagues 
at the Universities of Oxford and 
Reading in Proceedings of the Royal 
Society B (published online) has 
examined whether there is evidence 
of language elements that can provide 
deeper evolutionary insights.
They have used a new World Atlas 
of Language Structures (WALS) to 
investigate the question. This new 
atlas is now available online in a 
project run jointly by the Max Planck 
Institute for Evolutionary Anthropology 
and the Max Planck Digital Library.
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“The network analysis of WALS 
structural features points to some 
intriguing possible deep relationships, 
perhaps most notably the cluster 
linking together many of the major 
language families of Eurasia,” they 
say. But the tantalizing possibility 
of deeper insights into language 
evolution proved elusive.
New analysis of rates of evolution 
failed to identify any features that 
evolve at consistently slower rates 
than the basic vocabulary, they found. 
If the signal in the vocabulary does 
stretch back as far as 10,000 years, 
then the new results suggest that 
other language features are also 
limited to a similar time horizon.
The researchers had set themselves 
a tough challenge. There is real 
difficulty in identifying consistently 
stable language features.
The classification of vocabulary 
data into sets relies on similarities 
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between sound and meaning within 
vast possible variations in the items 
under comparison, reducing the 
possibility of chance similarity. In 
contrast, there is a ‘poverty of choice’ 
of some other language features. 
“For example there are only six 
permutations for the ordering of 
the subject, object and verb that a 
language can use. Accordingly, there 
is a one in six chance that any two 
languages share the same ordering — 
in fact, since some configurations are 
much more likely than others, even 
this probability is an underestimate,” 
they write. This means that, even for a 
given rate of change, shared features 
like this “are a less reliable indication 
of common ancestry than shared 
basic vocabulary, and are more likely 
to produce spurious relationships.”
A second stumbling block in 
looking for language features beyond 
vocabulary is the historical contact 
between populations speaking 
different languages leading to a 
‘diffusion’ between the two.
This can occur through language 
shift — where speakers of one 
language change to another owing 
to social influences, yet retain 
morphology or phonology from their 
original language. Or it can occur 
where a language rearranges some 
aspects of structure “without explicit 
borrowing between the languages, 
usually as an outcome of intimate 
cultural contact,” they write.
In one cluster in their analyses, 
Hindi does not group correctly with 
Indo-European but is located with its 
geographical neighbour, the Dravidian 
language, Kannada, suggesting the 
similarities seen here may indeed be 
due to diffusion. Likewise a grouping 
of Indonesian, Thai, Vietnamese 
and Mandarin may be the result of 
diffusion in the south-east Asian 
region.
While the team were unable to 
identify a set of consistently stable 
structural features, rates of word 
evolution in Indo-European were 
a good predictor of rates in the 
Austronesian group.
But the researchers believe deeper 
structures may yet be revealed. 
The WALS database is currently 
“unfortunately sparse”, they write. 
More data on more languages could 
reveal greater insight into language 
evolution. “Our findings highlight how 
little we know about the shape and 
tempo of language change.” 
cellular changes at the midblastula 
stage’ (Cell 30, 675–686); and ‘A 
major developmental transition in 
early Xenopus embryos II: control of 
the onset of transcription’ (Cell 30, 
687–696). I was a first year graduate 
student when these papers came out, 
and had a very strong bias toward 
hard core biochemistry and molecular 
biology. Development seemed too 
messy and complex for rigorous 
science. These two papers were a 
revelation to me. The combination 
of time-lapse imaging and very 
simple but elegant manipulations 
provided compelling evidence 
that the midblastula transition, 
the first major developmental 
transition during embryogenesis, is 
controlled by the ratio of nuclei to 
cytoplasm. The story has turned out 
to be more complicated, but these 
groundbreaking papers provided the 
foundation for subsequent studies 
on midblastula transition. They also 
played a major role in my decision to 
work on development, with an initial 
focus on early embryogenesis. 
What advice would you offer 
someone wondering whether to 
start a career in biology? If you’ve 
only taken biology classes, get into 
a lab. If you find yourself constantly 
working late at the bench and awake 
at night thinking about experiments, 
you’ve found the right career. This 
business is only worth the hassles if 
you’re truly passionate about science. 
If you knew what you know 
now earlier on, would you still 
have pursued the same career? 
Absolutely. I love the evolving 
challenges, working with grad 
students and postdocs, and the 
chance to attack new problems. Every 
day is different. My lab has worked 
on oogenesis for years, focusing 
primarily on RNA localization and axis 
specification. Over the last few years 
this has led to piRNAs, transposon 
silencing and control of genome 
organization. We now do more deep 
sequencing than imaging, and I get 
to think about problems on a genome 
scale. 
What’s the best scientific decision 
you’ve made? Moving to the 
University of Massachusetts Medical 
School. This place has an amazing 
energy and there’s a top-down 
enthusiasm for collaboration that 
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What turned you on to biology in 
the first place? I’ve been interested 
in biology for as long as I can 
remember, but a fantastic high school 
biology teacher convinced me that 
I should pursue science as a career. 
Mrs Martin (I don’t think teachers 
had first names in the 70s) taught a 
microbiology course that I took in 
my junior year. Toward the end of 
the course, she asked if I’d like to 
do an independent research project 
during my senior year. I jumped at 
the chance, and ended up making 
antibodies in rabbits and trying to 
establish primary hepatocyte cultures. 
I’m not sure any of this really worked, 
and the rabbits definitely had a 
bad year, but I loved it. I ended up 
spending all of my free time in the 
science department prep room, which 
served as my lab. I was hooked! 
Do you have a favourite paper? 
I have two favourite papers, both by 
John Newport and Marc Kirschner 
in 1982: ‘A major developmental 
transition in early Xenopus embryos 
I: characterization and timing of 
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